Widespread flooding occurred in February and March 1990 throughout large parts of Alabama, northwestern and west-central Georgia, and northwestern Florida as a result of two separate storm systems. The February flood resulted from heavy rainfall on the 15th and 16th over west-central and northeastern Alabama and northwestern and northcentral Georgia. The March flood resulted from nearly continuous rainfall that began in southwestern Alabama and northwestern Florida on the 15th, and extended into central and southeastern Alabama and westcentral Georgia on the 16th. Peak discharges having recurrence intervals in excess of 100 years occurred in areas of northwestern and west-central Georgia, southeastern Alabama, and northwestern Florida.
DESCRIPTION OF STORMS
The February and March storms were typical cyclonic storms which occur most frequently between November and April in the southeastern United States. A strong high pressure system was over the southeastern United States prior to the February storm, and high pressure developed again over the region prior to the March storm. These high pressure systems weakened and moved eastward, allowing low pressure systems with accompanying cold fronts to approach Alabama, northwestern Florida, and Georgia. Southerly winds in advance of the storms brought warm, moist air in from the Gulf of Mexico. An upper air storm system generated disturbances which traveled along the nearly stationary cold fronts, resulting in waves of heavy, and sometimes intense, rainfall over parts of Alabama, Georgia, and northwestern Florida ( fig. 1 ).
February Storm Rainfall
Rainfall associated with the February storm began in western Alabama during the afternoon of the 15th, and moved northeastward across northcentral and northeastern Alabama into northwestern and north-central Georgia where it subsided about mid-day on the 16th. Rainfall totals of 4 to 8 inches occurred over large areas in Alabama and Georgia ( fig. 2 and table 1); and rainfall in some localized areas exceeded 10 inches as evidenced by the more than 11 inches of rain recorded at Summerville in northwestern Georgia. Rainfall totaled 9 inches at Chatsworth in northcentral Georgia and almost 8 inches at Fort Payne in northeastern Alabama. Other localized areas of large rainfall accumulation occurred in the Tuscaloosa and Cullman areas of Alabama, and the McCaysville area of Georgia.
March Storm Rainfall
The March storm rainfall began in southwestern Alabama on March 15 and proceeded gradually northeastward across southern Alabama and the Florida panhandle into west-central Georgia where it ended during the evening of March 16. Widespread rainfall amounts ranged from 8 to 13 inches over most of southwestern and south-central Alabama with locally higher amounts also recorded.
The hourly-recording rainfall stations near Andalusia in southern Alabama and Columbus in west-central Georgia received 17 and 8 inches of rainfall, respectively, during March 15-17 ( fig. 3 ). Cumulative rainfall totals for other selected rainfall stations are given for the period March 15-17 in figure 4 and in table 1.
The area affected by heavy rainfall from this storm was greater than that affected by the February storm ( fig. 4) . About 35 percent of the State of Alabama, and 5 percent of the State of Georgia, had 2-day rainfall totals exceeding 8 in. 
FLOOD FREQUENCY
The peak discharge of a flood, as it is related to the probability of occurrence, is known as a flood-frequency relation. The average frequency of occurrence (average interval between floods) is referred to as recurrence interval. The recurrence interval of an annual flood is the average interval, in years, between floods equal to or greater than that flood. The reciprocal of the recurrence interval is the annual probability of exceedance. For example, a flood having a 100-year recurrence interval, which is sometimes referred to as the M 100-year flood", has 1 chance in 100 or 1 percent chance of occurring in any given year. The recurrence interval is an "average" number of years between events, and does not imply a regular interval of occurrence or that it will be that many years before another event of that magnitude occurs. In fact, similar or greater events can occur within the same year, as demonstrated by several stations where outstanding flood peaks occurred in both February and March 1990. The recurrence intervals of floods in this report were calculated from station data or previously-published regional flood-frequency equations developed using statistical analyses of flood-flow records from numerous USGS peak discharge stations in Alabama, Florida, and Georgia (Price, 1978; Bridges, 1983; and Olin, 1984) . Standard techniques and procedures used to determine the station flood-frequency relations are described by the U.S. Water Resources Council (1981).
DESCRIPTION OF FLOODS
Major flooding occurred in Alabama and Georgia during February 1990; and in Alabama, Georgia, and Florida during March 1990. The most severe flooding during February occurred on the Chaiitooga, Conasauga, Oostanaula, and Toccoa Rivers in Georgia, and on the Little River, Big Wills Creek, and Mulberry Fork in Alabama (table 2) . The occurred on the Choctawhatchee, Pea, Yellow, most severe flooding in March Blackwater, and Escambia Rivers in Alabama and Florida; and on Yellow River, Upatoi Creek, Kinchafoonee Creek, and the upper Flint River in Georgia (table 2) . Peak discharges at many streamflow gaging stations in the affected basins exceeded the 100-year recurrence interval discharge (table 2) .
Lines of equal recurrence intervals (figs. 5 and 6) were developed using the data from table 2. In general, these lines reflect recurrence intervals for unregulated streams not affected by urbanization with drainage areas greater than 10 mi^ and less than 1,000 mi^. These figures should not be used to estimated the recurrence interval at an individual site.
On larger basins, such as the Flint Rivef in Georgia and the Alabama River in Alabama, floods having large recurrence intervals generally occurred on mid-or downstream portions of the basins. For example, Flint River near Culloden, Georgia (site 77) experienced 50-year recurrence interval flooding, while stations both upstream and downstream had floods of lower recurrence intervals. Therefore, figures 5 and 6 may not be .~Location of lines of equal recurrence intervals for March 1990 peak discharges for unregulated and unurbanized streams.
useful in determining recurrence intervals for specific sites on streams with large drainage areas (greater than 1,000 mi^). Those basins smaller than 10 mi 2 generally had floods with lower recurrence intervals than those in larger basins. But, where large floods did occur on small streams, they resulted from locally intense rainfall of short duration.
Flooding was more widespread in February and March 1990 than in any year since 1979. Of the 236 sites listed in table 2, record floods occurred at 74 sites, and 46 sites had peak discharges equal to or greater than the 100-year recurrence interval discharge. Previous major floods in Alabama, Georgia, and Florida occurred in 1886 , 1916 , 1925 , 1929 , 1936 , 1948 , 1951 , 1961 , 1964 , and 1979 .
Flood Stages and Discharges
Peak stages and discharges at many gaging stations and miscellaneous sites throughout the area within the three States affected by the flooding are presented in table 2. Included in table 2 is a map number corresponding to the numbers on plate 1 showing the location of each site. Also listed is the U.S. Geological Survey downstream order number. Following this number is station name and location, drainage area, and period of record for which peak stage and discharge data are available. The peak stage and discharge for the maximum flood previously known are listed with their date of occurrence. The date, stage, discharge, and recurrence interval are given for the February and March floods where both are significant.
For those sites where the recurrence interval exceeded 100 years, a ratio of the February or March 1990 peak discharge to the 100-year recurrence interval discharge is given. This ratio is not indicative of recurrence interval. For example, at site 56, Juniper Creek near Geneva, Georgia, the March 17, 1990 flood peak (4,300 ft 3 /s) was twice the 100-year flood discharge (2,150 ft-Vs) (ratio of 2.0). This does not imply a 200-year recurrence interval for the March 1990 flood.
February Floods
The February flood in Alabama and Georgia was preceded by above average rainfall during January over Alabama and much of northern Georgia, producing antecedent streamflows in the above-normal range. Peak flows occurred on most streams on the 16th and 17th of February. Recurrence intervals of floods associated with this event are illustrated in figure 5.
Areas of Alabama most affected by flooding in February were south of Tuscaloosa, north of Birmingham, and near the Georgia border in areas drained by tributaries to the Coosa River. The peak discharge for Big Wills Creek near Reece City (site 178) exceeded the peak-of-record since 1944 and had a recurrence interval of 50 years. Mulberry Fork near Garden City (site 212), with record beginning June 1928, exceeded its previous maximum discharge of 52,100 ft^/s with a discharge of 65,800 ft^/s, which was 1.3 times the 100-year flood discharge (table 2).
Flooding in Georgia occurred primarily in the northwestern and northcentral part of the State. Much of this area experienced floods with recurrence intervals exceeding 50 years. Historic peaks for the 1951 flood were exceeded on the Chattooga River at Summerville (site 173), West Chickamauga Creek near Kensington (site 233), and West Armuchee Creek near Subligna (site 158). At each of these sites, peak discharges had recurrence intervals equal to or greater than 100 years. Fightingtown Creek at McCaysville (site 229) surpassed the peak stage of the 1951 flood by more than 5 ft and its peak discharge of 12,200 ftp/s was more than twice the 1951 flood discharge. Holly Creek near Chatsworth (site 153) exceeded the previous peak stage by 2 ft and the peak discharge of 20,600 ft^/s was more than twice the 100-year flood discharge (ratio of 2.1, table 2).
March Floods
Flooding in March 1990 was more widespread than that of the February event. Floods with peak discharges exceeding the 100-year recurrence interval discharge occurred from the western Florida panhandle, across south-central Alabama, and into west-central Georgia ( fig. 6 ).
The area of Alabama most severely affected extended generally northeastward from Mobile to Clanton, and eastward across most of southern and central Alabama to the Georgia border. Peak stages on many streams approached or exceeded those for the 1929 flood. Unfortunately, few streamflow gaging stations were operated in the area during the 1929 flood and, therefore, recorded peak stages of this historic flood are scarce. Available historical information consists of high-water elevations documented by other Federal and State agencies, highway departments, local residents, and other sources.
The March 1990 flood exceeded previous floods of record in several basins. These include the Choctawhatchee River basin in Alabama where the West Fork Choctawhatchee River at Blue Springs (site 94) surpassed the 1956 peak by 5.8 ft; East Fork Choctawhatchee River near Midland City (site 96) exceeded the 1953 peak by 4.4 ft; and Choctawhatchee River at Newton (site 97) exceeded the 1936 peak by 9 ft. The March 1990 peak discharge of Choctawhatchee River at Newton (87,500 ft^/s) was more than three times the previous maximum discharge and more than twice the discharge of the 100-year flood (table 2). Tthe peak stage for Pea River near Ariton (site 102) was higher than the previous peak by 0.5 ft; for Sepulga River near McKenzie (site 121) the stage exceeded the previous record stage by 1.6 ft; and for South Fork Cowikee Creek near Batesville (site 61) the previous peak stage was exceeded by 6.3 ft. Alabama River at Selma (site 203) had the second highest peak discharge in more than 100 years of documented flood record. Catoma Creek near Montgomery (site 199) exceeded the 1961 peak stage by 1.3 ft and the peak discharge of 49,100 ft^/s equalled the 50-year recurrence interval discharge.
A large area of southern Alabama had floods with recurrence intervals exceeding 100 years ( fig. 6 ). The peak discharge of 23,600 ft-Vs on Whitewater Creek near Tarentum (site 103) was 1.5 times the 100-year flood discharge. This stream is a major tributary of the Pea River and contributed significantly to the flooding that caused extensive damage at Elba on March 17.
The Columbus area was the most severely affected area in Georgia, as evidenced by floods exceeding 100-year recurrence intervals on Upatoi, Juniper, Lazar, and Kinchafoonee Creeks. Flint River near Culloden (site 77) had the second highest peak since records began in 1913; the peak stage in 1990 at this site was only 0.4 ft less than that of the 1929 flood. Kinchafoonee Creek at Preston (site 84) exceeded its previous peak stage of record by 0.8 ft, Potato Creek near Thomaston (site 76) by 0.4 ft, and Upatoi Creek near Columbus (site 58) by 11 ft. The peak discharge of 46,300 ft-Vs for Upatoi Creek near Columbus was almost three times the previous maximum discharge.
Flooding in the Florida panhandle occurred primarily on streams with headwaters in Alabama or just south of the Alabama-Florida boundary. Notable floods occurred on Yellow River at Milligan (site 110) exceeding the 1975 peak stage by 1.3 ft, and Escambia River near Century (site 123) with a discharge of 108,000 ft-Vs, which was the highest for 56 years of record. Choctawhatchee River at Caryville (site 106) had the second highest peak of record with a discharge of 128,000 ftVs, exceeded only by the 1929 flood.
Flood Hydrographs
Daily discharge hydrographs for selected streamflow gaging stations in the study area show the relative magnitude of the floods of . Several of the hydrographs show data for more than one station on the same stream to illustrate the travel time for a peak to move downstream ( fig. 9 ). The hydrographs for the Flint River, along with table 2, indicate that the flood was most severe in the upper part of the basin and the flood peak attenuated as it progressed downstream. Comparison of hydrographs for sites in the Chattahoochee River basin ( fig. 7) shows a continuing increase in peak flow as it moved downstream, indicating a basin-wide flood event. Influence from reservoirs can be seen in hydrographs for the mid-Chattahoochee and Tallapoosa Rivers (figs. 7, 15). Major storms accompanied by heavy, intense rainfall occurred in parts of the southeastern United States in mid-February and mid-March 1990, causing severe flooding in parts of Alabama, Georgia, and Florida. Rainfall totals and peak discharge information for both storms are presented in this report. Previously recorded maximum flood heights and discharges were exceeded at 74 of 236 stream-gaging stallions and miscellaneous sites in the affected area. Peak discharges with recurrence intervals equal to or greater than 100 years occurred at 46 of the sites as a result of the two separate storms. The February 1990 storm produced rainfall totals of 4 to 8 inches over north-central and northeastern Alabama and northwestern and north-central Georgia, and produced floods with recurrence intervals greater than 100 years at several sites, primarily in northwestern Georgia. During the March 1990 storm, rainfall totals in excess of 8 inches occurred within a 2-day period in southern Alabama and west-central Georgia. Numerous sites located primarily within southern Alabama experienced peak discharges with recurrence Intervals greater than 100 years. The flooding in March 1990 was the most widespread in the tri-State area since 1979.
DEFINITION OF TERMS
Terms related to strearaflow characteristics described in this report are defined below:
Cubic feet per second (ft-Vs) is the rate of discharge representing a volume of 1 cubic foot passing a given point during 1 second and is equivalent to approximately 7.5 gallons per second.
Discharge is the volume of water that passes a given point within a given period of time.
Drainage area of a stream at a specified measured in a horizontal plane, enclosed b) which direct surface runoff from precipit into the stream upstream from the specified Gage height is the water-surface elevation referred to some arbitrary gage datum. Gage height is often used interchangeably with the general term "stage", although gage height is more reading on a gage. location is that area, a topographic divide from on normally drains by gravity location.
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